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Project Introduction

As the power density of advanced engines increases, the need for new
materials that are capable of higher operating temperatures, such as ceramic
matrix composites (CMCs), is critical for turbine hot-section static and rotating
components. Such advanced materials have demonstrated the promise to
significantly increase the engine temperature capability relative to
conventional super alloy metallic blades. They also show the potential to
enable longer life, reduced emissions, growth margin, reduced weight and
increased performance relative to super alloy blade materials. MR&D is
proposing to perform a combined analytical and experimental program to
develop a durability model for CMC Environmental Barrier Coatings (EBC).
EBCs are required for CMCs in turbine exhaust environments because of the
presence of high temperature water. The EBC protects the CMC and
significantly slows recession. However, the durability of these materials is not
well understood making life prediction very challenging. This program will be
the first step in developing a tool to accurately evaluate the life of the EBC for

Y,$1,07 +2H,0(g) — Y2Si05 + Si(OH); (£)

T Si(OH),(g)

=3 | B
19| Y2505 R
o (it ey

’r;"}:!'."'-"r}:l

Y,51,0,

Figure 1: EBC Degradation Hypotheses®
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